The death of massive stars produces a variety of supernovae, which are linked to the structure of the exploding stars 1, 2 . The detection of several precursor stars of type II supernovae has been reported (see, for example, ref. 3 ), but we do not yet have direct information on the progenitors of the hydrogen-deficient type Ib and Ic supernovae. Here we report that the peculiar type Ib supernova SN 2006jc is spatially coincident with a bright optical transient 4 that occurred in 2004. Spectroscopic and photometric monitoring of the supernova leads us to suggest that the progenitor was a carbonoxygen Wolf-Rayet star embedded within a helium-rich circumstellar medium. There are different possible explanations for this pre-explosion transient. It appears similar to the giant outbursts of luminous blue variable stars (LBVs) of 60-100 solar masses 5 , but the progenitor of SN 2006jc was helium-and hydrogen-deficient (unlike LBVs). An LBV-like outburst of a Wolf-Rayet star could be invoked, but this would be the first observational evidence of such a phenomenon. Alternatively, a massive binary system composed of an LBV that erupted in 2004, and a Wolf-Rayet star exploding as SN 2006jc, could explain the observations. SN 2006jc was discovered in UGC 4904 on 2006 October 9.75 UT at magnitude 13.8 (ref. 4) . The early spectrum was that of a hydrogenpoor event with strong, narrow He I emission lines [6] [7] [8] [9] superimposed on a broad-line spectrum of a type Ic supernova. In 2004, an optical transient was reported to the Central Bureau for Astronomical Telegrams (CBAT) which, when retrospectively compared with the SN 2006jc discovery images, appeared to be spatially coincident with the new supernova 4 . The 2004 transient was much fainter than SN 2006jc (magnitude ,18) and remained visible for only a few days after discovery. This event was never independently confirmed, and CBAT did not issue an official object designation. Given the new, bright supernova discovery, the nature of this transient (which we name UGC 4904-V1, that is, variable 1 in UGC 4904) has become intriguing. We have aligned the images containing the two transients using differential astrometry of 21 nearby stars, and find that UGC 4904-V1 and SN 2006jc are indeed coincident to within the uncertainties ( Fig. 1 ). In Supplementary Information, we give a comprehensive description of the method, the error analysis and a demonstration that the probability that these two events are chance coincidences is negligible.
We monitored the light curve and spectral evolution of SN 2006jc during the first ,2 months after discovery (Figs 2 and 3 ). An independent data set was presented in ref. 10 . The object was discovered a few days past maximum, but its brightness is still comparable with that of the most luminous type Ic supernovae ( Fig. 2) , namely M R , 218.3 mag, adopting a host galaxy distance of 25.8 6 2.6 Mpc and a total reddening E(B 2 V) 5 0.05 (see Supplementary Information). However, SN 2006jc declines faster than most type Ib/c supernovae and the optical spectra are unusual. The broad emission lines commonly observed in type Ic supernovae are detected, although with an atypical profile (see Supplementary Information). In addition, prominent and relatively narrow (full-width at half-maximum, FWHM, ,2,200 km s 21 ) He I emission lines are observed, hence the classification of SN 2006jc as a peculiar type Ib event [6] [7] [8] [9] [10] . Although very rare, objects like SN 2006jc have been observed before: SN 1999cq 11 and SN 2002ao 10, 12 (Fig. 2b ). The detection of narrow He I lines suggests that SN 2006jc-like events should be more properly classified as type Ibn, in analogy to the similar nomenclature (type IIn) used for supernovae that show narrow hydrogen emission lines. Another property of the spectra of SN 2006jc (in common with SN 1999cq and SN 2002ao) is the blue colour, which remains almost constant over the entire observational period.
The blue spectral continuum, the presence of narrower lines superimposed on broad spectral features ( Fig. 3 ) and the strong X-ray emission 13 are normally interpreted as a signature of interaction between supernova ejecta and the circumstellar medium (CSM). The presence of prominent He I lines and the simultaneous lack of conspicuous hydrogen features suggest a helium-rich composition of the CSM, while the abundance of hydrogen must be modest. There is no evidence of broad helium components, suggesting that the progenitor of SN 2006jc had entirely lost its helium envelope and was a carbon-oxygen Wolf-Rayet star (WC or WO) 10 . Fast-moving ejecta produce the broad lines of intermediate-mass elements, whose width increases with time (from about 4,000 to 9,000 km s 21 ), whereas the slow-moving CSM produces moderately narrow (about 2,200 km s 21 ) He I emissions. In addition to these prominent features, weak, very narrow (,500 km s 21 ) P Cygni absorptions attributed to He I and O I (and, possibly, Ha) are visible in the highest resolution spectra, and are indicative of further undisturbed, slowly moving shells originating from previous mass loss episodes (Supplementary Information). Severe mass loss is necessary to remove the outer helium and hydrogen layers, and to produce a massive carbon-oxygen core.
The 2004 outburst of UGC 4904-V1 reached a peak magnitude of M R < 214.1, and we offer a few possible explanations of the event. Giant outbursts of LBVs 14, 15 are well documented transients with a similar peak magnitude and sharp decline ( Fig. 4 and Supplementary Information). LBVs are massive blue stars that show significant optical variability, due to unstable atmospheres and episodic mass loss. The only Galactic star well observed during such an eruption is g Carinae (in 1837-57; ref. 14) , which has a current mass of approximately 90 solar masses (90M [ ) and an initial mass of around 150M [ (ref. 16) . Other LBVs in the local Universe that have shown giant outbursts of similar magnitude to UGC 4940-V1 are likely to have had initial masses in the range 60-100 M [ (Supplementary Information). However, despite the fact that the magnitude of the 2004 outburst of UGC 4904-V1 was similar to that of a typical LBV, an LBV scenario raises two problems. It is at odds with current stellar evolutionary theory, which predicts that massive stars do not undergo core-collapse in the LBV stage, and also that the subsequent Wolf-Rayet star should have a lifetime of more than 200,000 years (refs 1, 2) . Additionally, all the known LBVs that have undergone outbursts still have hydrogen-and helium-rich atmospheres 14, 16 (Supplementary Information). The progenitor of SN 2006jc was different, because prominent hydrogen lines were not detected in early supernova spectra (Fig. 3) . One could then propose that the progenitor star has been a Wolf-Rayet star for this timescale, and that the 2004 event was an LBV-like eruption of a Wolf-Rayet star 10 . In this case we need to invoke a novel explosion mechanism, as no carbonoxygen star has ever been observed to produce such a bright outburst.
It is unquestionable that SN 2006jc is not a typical supernova, and hence this post-LBV channel is probably not the preferred one that produces type Ib or Ic supernovae, and the rarity of such events could be due to the high progenitor mass. If this scenario is true, then it has interesting implications. A star of 60-100 M [ has a carbon-oxygen core of mass 15-25 M [ as it enters the Wolf-Rayet phase 1,2 (Supplementary Information). The core-collapse of such an object is predicted to form a black hole by fall-back, producing a low yield of 56 Ni and hence resulting in a very faint and under-energetic explosion 17 . However, although powered by the ejecta-CSM interaction, SN 2006jc is a high-luminosity event, and a plausible model for the production of a bright supernova from a black-hole-forming core is a jet-powered supernova 2, 17, 18 . Such events in helium-and hydrogenfree stars are the working models for long duration c-ray bursts 17 . As an alternative to the single star scenario, one could propose a massive binary system with two stars entering the final, violent, stages of their evolution. One of the components could have undergone a classical LBV outburst in 2004, while the companion was an evolved Wolf-Rayet star that collapsed to give SN 2006jc. The interaction of the ejecta within a complex, circumstellar environment shaped by the strong stellar winds of massive stars could explain the numerous gas shells detected in the spectra (Supplementary Information). It has recently been suggested that g Carinae has a hot companion (around 30M [ ), which is a nitrogen-rich late O-type or Wolf-Rayet star 19 . A similar scenario (a pair of 30M [ and 50M [ stars) was proposed for HD 5980, an LBV 1 Wolf-Rayet star binary in the Small Magellanic Cloud 20 . In neither of these cases is the Wolf-Rayet star a WC or WO, as it is still nitrogen-and helium-rich, but a more evolved system is a 30 . Although all of the extragalactic transients were originally given supernova labels, they are now commonly accepted as giant outbursts of LBVs and not core-collapse supernovae. SN 2002kg (which is the well known variable NGC 2403-V37) was not a giant outburst, but is part of fairly common S Doradus variability of LBVs. The down-arrows are upper limits for UGC 4904-V1. Owing to many of the images of UGC 4904 having limiting magnitudes in the range 19-20, we have only detected the peak of the outburst. With a peak magnitude of about M R 5 214.1 and such a sharp decline, a plausible explanation for UGC 4904-V1 is a giant LBV-like outburst (Supplementary Information), although alternatives are presented in the text. The magnitudes of each object shown in this figure are in different bands, depending on the available data. M pg , photographic magnitude. possible progenitor. Also, the system has only undergone moderate amplitude outbursts, reaching M V 5 210.6, significantly fainter than UGC 4904-V1. Theoretical models of pre-supernova evolution in massive binary systems show that type Ib/c supernovae can be produced, and a higher-mass system than that calculated in ref. 21 could be plausible, although a physically consistent scenario needs a detailed calculation.
Further observational and theoretical studies are required to determine which scenario is the more likely. The detection in very late spectra of SN 2006jc of more prominent, narrow hydrogen lines from the CSM (S.M. et al., manuscript in preparation) might support a single, massive star scenario. Moreover, line profile measurements may determine the asphericity of the ejecta and explosion 22 , and radio modulations could eventually show that an LBV phase recently occurred 23 . Finally, deep high-resolution images from the Hubble Space Telescope could probe the presence of the possible binary companion, and a detailed comparison with the few similar supernovae 10,11 may help to provide additional clues to the progenitor scenario.
